Abstract. We obtain an asymptotic formula for the 2k-th power mean of odd primitive character sums over the interval [1, q 4 ).
Introduction
Let q ≥ 3 be an integer, χ be a Dirichlet character modulo q. The various arithmetical properties of the character sums
χ(a)
were investigated by many authors; see [1] , [2] , [3] , [4] . D.A. Burgess [5] denotes the sum over all primitive characters modulo q and τ (n) is the divisor function. The author and Zhang [6] studied the 2k-th power mean of the even primitive character sums over the quarter interval [1, denotes the sum over all primitive characters modulo q such that χ(−1) = 1, is any fixed positive number, J(q) denotes the number of all primitive characters modulo q, p|q denotes the product over all prime divisors p of q, and
Because Lemma 3 of reference [8] is not correct, which will be explained in our Lemma 2.6, this result is also incorrect. The last factor in the
should be A(0, k, p, 2), as defined in our theorem below.
However, this result is correct in the case k = 2.
In this paper we study odd primitive character sums over the interval [1, q 4 ) by transforming them to L-functions, and we obtain an asymptotic formula for the 2k-th power mean using the same method as in [6] . 
where
and ζ(s) denotes the Riemann zeta function.
Taking k = 2 in our theorem and noting that 
The number n > 1 is called square-full if in the prime factorization n = p
if q is a squarefull number, we have 
Corollary 1.5. Let p ≥ 5 be a prime. Then we have the asymptotic formula
Remark 1.6. From our theorem and the theorem in [6] , we find that odd and even primitive characters have a very different contribution to the higher moment of character sums over the quarter interval. For the case k = 2, from Corollaries 1.2 and 1.3, we see that the contribution of odd primitive characters is six times that of the even ones, although (see Remark 2.4 in the next section)
for some odd primitive characters, while
for all even primitive characters.
Some lemmas
To prove the theorem, we need the following lemmas.
Lemma 2.1. Let χ be a primitive character modulo m with
where 
Proof. From the properties of Dirichlet characters, we have
we can write
That is, That is,
aχ(a).
Then from Lemma 2.1, we have
This proves Lemma 2.3 in the case of q ≡ 1 (mod 4). By the same method, we can also prove (2.4)
if q ≡ 3 (mod 4). Combining (2.3) and (2.4), we can immediately get
This completes the proof of Lemma 2.3.
Lemma 2.5. Let f (x) be a polynomial of degree k with leading coefficient a 0 , and define the difference operator
Proof. This can be easily deduced by the definition of the difference operator and mathematical induction.
Lemma 2.6. Let q be an integer with q > 2 and let τ k (n) denote the k-th divisor function (i.e., the number of solutions of the equation 
Proof. Noting that τ k (n) is a multiplicative function, we can write
r be the factorization of n into prime powers. Then we have
Now using the same method as calculating S(k, p, s) in Lemma 2.6, we can also get
if q is odd, we can easily get Lemma 2.7 from (2.5), (2.6) and Lemma 2.6. 
Proof. By using the same method as in proving Lemma 5 of [6] , we can get these formulas.
Proof of the theorem
In this section we will complete the proof of the theorem. It is well known that |τ (χ)| = √ q if χ is a primitive character. So from Lemma 2.3, we can write * This completes the proof of the theorem.
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